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MILITARY SPECIFICATION

OISPLAY, OPTOELECTRONIC, RCAOOUTS, BACK LIGHTEO SE GMINTEO,

GENERAL SPECIFICATION FOR

Thfs spec!ffcation fs approved for use by all Depart-
ments and Agencies of the Department of Oefense.

1. SCOPE

Th!$ speclftcatfon covers the gencrdl requirements for
c, segmented readouts, b.sckltghted through opt fcal ftbers.

display,

1.2 Class iflcatfon. Olsplays shall be of the followlng styles and types as
speci fied (see J.] and 6.2).

Of splay covered by this specification shall be of the following
led (see 3.1).

a. Style I: Lfght source. incandescent lamps.

b. Style 11: Lfght source, light em fttfng diodes,

2. APPLICABLE 00 CUAlfNTS

2.1 Specfffcatfons, standards, and handbooks. The fol
standards, and handbooks form a part of this document to he e;teit !
herein. Unless otherwise speclffed, the fssues of these ocuments al
listed fn the fssue of the Department of Oefense Index of Speciffcat Dns and
Standards (0001SS) and supplement thereto, ctted in the s Ilcftatfon (see 6.21.
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SPECIFICATIONS

FE OE9AL

ZZ-R-765 Rubber Sllfcon, Lou and High Temperature.

MILITARY

141L-M-14 Holding Plastfcs and lkolded Pie. st$c Parts, Thermos etting.
MIL-A-8625 ~ Anodfc Cos. t{ngs, for Alumlnum and Alum(num Alloys.

1 r
lBeneficfal comments (recommendations. add{tlons, deletions) and any pertinent I
Idata which ❑aY be of use fn fmprovfng thfs document should be addressed to:
lCommander, Oefense Electronics SUPPl Y Center, AlTN: OESC. ES. 1S07 Uflmfngton
lPfke, Oayton, OH 45444-5276, by using the self-addressed Standardized Oocument ~
I Improvement Proposal [00 Form 1426) aPPearfn9 at the end of this document or
Iby letter. I

AHSC MIA FSC 5980
DISTRIBUTION STATEMENT A. Approved for public release; dfstrlbutton fs unllmtted.
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HIL. S-28786 -
MI L-c-45662 -

STANDARDS

FEDERAL

FE D- STD-406 -

MILITARY

HIL-STD-105 -

MI L- STO-1O8 -

MIL- STO-20Z -

MI L- STO-1285 -

MI L- D-28 EI03A

Switches, Preparation for Oellvery of.
Calibration System Requirements.

Plastics, Method of Testing.

Sampling Procedures and Tables for Inspection by
Attributes.
Definitions of and Basic Requirements for Enclosures for
Electric and Electronic Equipment.
Test Methods for Electronic and Electrical Component
Parts.
Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of federal and mflitarY specifications.
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPOOS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099. )

2.2 Other Government documents, drawings, and publications. The following
other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, the issues
are those cited in the solicitation.

NATIONAL BUREAU OF STAN OARDS

Handbook H28 - Screw-Thread Standard for Federal Services.

[Application for copies should be addressed to the superintendent of Oocuments,
Government Printing Office, Washington, D.C. 20402. )

2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein (except for related associated detail
specifications, specification sheets, or MS standards). the text of this dOcument
takes precedence. Nothing in this document, however, supersedes appl icable laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual part requirements shall be as
specified herein and in accordance with the applicable specification sheets. In
the event of an

i
conflict between requirements of this specification and the

specification s eets, the latter shall govern (see 6.2).

3. 1.1 Of splays covered by specification sheets and identified by Part or
Identifying Number (PIN). -Displays which are completely defined by a mili tary
specifi cation sheet [see 3.1) shall be ordered in accordance with 6.2.1.

3. 1.2 Oi splays covered by specification sheets but not identified hy PIN. For
displays not covered th e type (see 1.2.2} shall be specified in the
complementary document; ,asuch as service drawings or ordering data sheets (see
6.2.2). Such displays shall be procured from sources listed on the qualified
products list for the applicable type.
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o !41L-D-28803A

,rh:ct~” Displays furnished under thts spectfice. tlon shall
are authorized by the qualifying activfty for listing on

applicable qua Jlffed products lfst at the ttme of award of contract (see
6.2). The variations allowed from the specif!catlon sheet, included fn I
as follows and ❑ust be within the physical, functional, and environments’
parameters of the specification sheet:

e
e
.5 and
2.2 are

a. Character.

b. Terminations.

c. Character’s colors.

3.3 Mater {.sl. The ❑aterial for each part shall be as specified herein.
However, when a de flnfte material !s not speciffed, a ❑aterf.cl shall be used which
wtll enable the displays to meet the erformance requirements of thfs
specfffcatlon. !Acceptance or approva of any constituent ❑aterial shall not be
construed as a guarantee of the acceptance of the fin fshed product.

3.3.1 Netals. All metal parts, other than current-carrying parts, shall be Of
corroslon~tant materfal or shc.11 be suitably protected to resfst corrosfon.

3.3. 1.1 Olsslmilar metals and compatible couples. Uhen dissimfle. r ❑etals are
used In tntlmate contact with each other. protection aga{nst electrolysis and
corrosion shall be provfded. The use of dissfnflar netals In contact, whfch tend
toward act{ve electrolytic corroston (particularly brass, coP er, or steel used in
contact with alum{num or aluminum alloy) Is not acceptable. I owever, ❑etal
platfng or ❑etal spraying of dissimilar base ❑etals to prov$de similar or suitable
abutting surfaces Is permitted. The use of dfssim!lar netals separated by a
suf table insulating material fs also permitted. Dfsslmllar metals and compatible
couples are de ffned in 6.4.

3.3.2 Plastic. Unless otherwfse speclflecl, thermos etting plastfcs shall be
flane retardant ❑aterfal {n accordance with 141L-H-14; however, cellulose filled
❑aterials shall not be used. Uhen used, thermoplastics shall be
self-extinguishing when tested in accordance wfth ❑ethod 2021 or method 2022 of
FE O- STD-406, as applicable to the thinnest section. When used in lenses, aaterial
shall be as specifted (see 3.1 and 6.2).

3.3.2.1 Fiber shee. thtng. Plasticized polyvfnyl chloride shall not be used as a
sheathing material for optfcal fibers.

3.3.3 Silicone rubber. All silicone rubber parts shall be In accordance with
2Z-R-165.

,,

,.

3.3.4 Ffnlsh. Unless otherwfse specf fled (see 3.1). all external alum fnuc!
parts shall be anodized In accordance wtth 14[L-A-8625. The exterior surfaces,
desf ned to be @x osed at the front of the panel after asse!ably, shall have a
ble.c~ lusterless $Infsh.

3.4 Oesign and construction. The d! splay shall be of the desfgn, construction,
temperature range, and physical dimensions as specffied (see 3.1).

3.4.1 140untfng hardware. Each dfs Dlay shall be provfded with ❑0untfn9 hardware
.ss specff~ed (see 3.1 and 6.2). For the hardware shall
be assembled tn proper ordor.

3.4.2 Housfnq. The housing shall
mounting as specified (see 3.1).

ilirict Government orders,

be capable of independent or combination

I
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3.4.3 Screw threads. Screw threads on external threaded parts or parts
subjected to replacement or removal , shall be fn accordance with handbook H’28.

3.4.4 Termination. Termination shall be as specified (see 3.1).

3.4.4.1 Plug-in units. The plug-in units shall be positive keyed to achieve
proper allnement of legend fn relation to fixed assembly when removed (see 3.11.

3.4.5 *. The weight shall be as specified (see 3.1 and 6.2).

3.4.6 Light source. The light source shall be as specfffed (see 3.1 and ,6.2).

3.4.6.1 Light source circuitr~. The Sight source circuits shall be isolated
electrically from the isplay assembly case and its mounting means.

,<
3.4.6.2 Light source replacement. Light source replacement shall be as

specified (see J.1 and b. Z}.

3.4.6.3 Light source contacts. Light source contacts shall be of suitable
❑aterial or Dl ated to resist electrolytic corrosion of the contact or the liaht
source base.’

3.4.7 ~. The lens shall be free from defects which will prevent it from
meeting luminous distribution and color requirements. Unless otherwise specified,
there shall be no highlight reflective surfaces on the displays.

3.4.8 Color filters. Material for lamp color filters (used to convert clear
incandescent lamps to colored lighting) shall be silicone rubber, unless otherwise
specified (see 3.1).

3.4.9 Panel seals. Material for panel seals shall be silicone rubber.

3.5 Performance. The displays shall be capable of meeting the tests specified
in 4.7, and the specification sheets, as applicable. Lamp failure shall not be
considered a unit failure when the lamp failure is noted immediately and a new
lamp {s installed and functions, then the test shall be continued, as required.
However, a light source failure for a nonreplaceable item (see 3.1), shall be
considered a unit” failure.

3.5.1 Operating characteristics. Uhen displays are tested as specified In
4.7.2, the operat ing characteristics shall be as specified (see 3.1 and 6.2).

3. 5.1.1 Character distortion. When displays are tested as specified in
4.7.2.1, the displayed character(s) shall appear clear and legible.

3.5.2 Thermal shock. Uhen displays are tested as specified in 4.7.3. there
shall be no mechanical or electrical damage, or loosening of fastening devices.
There shall be no discoloration or deformation of the lens.

3.5.3 Vibration. When displays are. tested as specified in 4.7.4, there shall
be no chipping or cracking of materials, or loosening, bending, warping or
distortion of parts.

3.5.4 ~.

3.5.4.1 Method i.’ kfhen displays are tested as specified in 4.7.5.1, there
shall be no broken, loose, deformed or displaced parts at the conclusion of the
test.

4
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3.5.4.2 Method II (when specl fled).
4.1.5.2, there shall

Hhen dis lays are tested as s ecfffed in
0 Iac I !Cd parts and t e readout shall be e ectrlcally

and mechanically operabl~ at ~~e conclusion of the test.

3. 5.5 Moisture resistance. !dhen displays arc tested as specified in 4.7.6,
there shall be no evi dence of excessive corrosion, break fng, crack trig, or other
defects detrimental to the Intended function of the df splay. When dfsplays are
tested in the wet condftlon, the Insulation resistance shall not be less than 10
❑egohms. At the end of the dryfng period,
less than 1,000 megohms.

the ffl SUlatf On resistance shall not be
Excessfve corroston fs de ffned as that whfch interferes

wfth the electrical or mecha”fcal performance and has Penetrated the Dlattna and
has attacked the base ❑aterfal. “

3.5.6 Oielectrfc wfthstand{”q voltage. When displays
in 4.7.7, there shall be no fl c.shover. arc fng, breakdown
of 100 ❑fcroamperes.

. .

are tested as specified
Or current flow fn excess

3.5.7 Seal (when applicable).

3.5.7.1 Orfpp roof (45”). When displays are tested as specified in 4.7.8.1,
there shall be no leakage of water through the panel seal as determined by visual
exam{ natfon. Followfng the test, dfsplays shall ❑eet the requirements of 3.5.6.

3.5.8 Terminal strength. When df splays are tested as specfffed In 4.7.9. there
shall be no ❑ovement or loosening of parts, or other ❑echanical damage.

3.5.9 Solderabillty (applicable to soldcrable terminals). ‘dhen dfsplays are
tested as speclfi term fnals shall be at
least 95 percent ~ove~ed”with a n~w, !~~ot~”~o:~~rocoat~ng. Tho rematntng 5
percent of the terminal surface shall show only small pfnholcs or rough spots.
These shall not be concentrated fn one area. Bare base ❑etal and areas where the
solder dip failed to cover the orlgfnal coat{ng are fndfcatfons of poor
solder abiltty.

3.5.10 Resistance to soldering heat (when specf fled (see 3.1 and 6.2)). When
displays are tested as specified in 4./.11, here shall be no evf deoce of
electrical or ❑echanical damage,

3.5.11 Salt spray (corrosion). klhen displays are tested as specified in
4.7.12, there shall be no evf dence Of excessive corrosfon that interferes wtth the
electrical or ❑echc. nfcal performance, penetrates the plating, and attacks the base
mater fai. There shall be no warping, cracking or other damage to the dfsplays.

3.5.12 Chromaticit . When displays are tested as speclf{ed in 4.7.13, the
requirements snat I be~a S spoclfted In table I.

5
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TABLE 1. Illuminated chromatfcity limits.

“~

~1I
I ixiyi

I i“ I I

Yellow I .562 I .415 I

~ ~ ::~’j ~ .3~: :!

~

.460 I .420 I

.400 I .380 I

.460 I .380 I

I r
j Amber j .596 I .380

.607 SL ~1[
1.1 .625 I .351

.636 I SL ~1 [
I I

~1 The chromatic itfes of the color
character expressed as X and Y
coordinates on the CIE chromattcity
dfagram shall be within areas
bounded by the coordinates listed
for each color, using a source
illuminate of Kelvin value as
stated.

~1 SL - Spectrum locus (where
Intersected by other coordinate
pair).

3.5.13 Overload. Uhen displays are tested as specified in 4.7.14, there shall
be no evidence of electrical or mechanical damage.

3.5.14 Life (electrical). Upon completion of tests specified in 4.7.15,
displays shall meet the luminance and dot-to-dot ratio requirements of 3.5.15 and
3.5.16, respectively.

3.5.15 Lumtnance. Hhen displays are tested as specified in 4.7.16, the
measured photometric brightness in the visible spectrum shall be 10-foot lam berts
m{nimum at” rated voltage (see 3.1).
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3.5.16 Oot-to-dot ratio. When tested as specified fn 4.7.1
ratio shall be as specff led (see 3.1).

3.5.17 Contract rc. tfo. When tested as specified fn 4.7.18,
shall be as specified [see 3.1).

, the dot-to-dot

the contrast ratio

3.5.18 Field of vfew. When dfsplays are tested as spect fled in 4.7.19, the
visibility of the d fspfay shall not be restricted by the per fphery of the
enclosure for the display.

3.5.19 14echanlcal endurance (applicable to plug-fn units only). Uhen dfsplays
are tested as specif!ed in breakage of parts or
degradation of performance. “lie ~e!no;~~l~ jlug-!n”~ntt shall remain capable of
removal by normal external pressure.

fO;i~wf%&%%~mt.!!;~!ays
shall be marked in accordance with 141 L- STO-1285 with the

a.

b.

c.

3.6.1

PIN or type with ❑anufacturer’s part nuober as applicable.

Of splay manufacturer’s name, trademark or code syubol , and date code.

When 3.6a is not applicable, the manufacturer’s part number, the
Government drawing number, or prime contractor’s number shall be marked
on the unit package.

Term{nal Identification (see 3.1 and 6.2). Term fnals shall be ❑arked to
fndfcate the contact arrangement of the fsplay.
6.2),

When specified (see 3.1 and
terminal ❑ark fngs shall be augmented by a circuit schema tfc. There shal 1 be

no over -markfng of the terminal identification.

Displays shall be processed fn such a ❑anner as to be unfform
fn3~;al%#%+%il be free from cracked or dtsplacod parts, sharp edges, burrs,
and other defects which will affect life, serviceability or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibl Jlty for inspection. Unless otherwise spaclfied in the contract
or purchase order, th e contractor is responsible for the performance of all
Inspection requirements (ex.amfnatlons and tests) as specified herein. Except as
otherwise specf fled In the contract or purchase order. the contractor ❑MJY use hts
own or any other facflltles suf table for the performance of the lnspec:; ~n
reau~rements snecffied herein. unless dlsa DDrOved by the Government.
Government reserves the rfght”to perform any of the” inspections set forth fn this
specfficatton where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4. 1.1 Responslbflfty for Compliance. All ftens shall ❑eet all requirements of
sect{ons d 5 Th t forth in this speclflcatfon shall become a
part of thea~ont~ac to~’sn~!~~a l;” f~~pectfon system or qus.lfty progran. The
absence of any inspection requirements fn the specification shall not relieve the
contractor of the responslbfllty of ensurfng that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling Inspection. as part of manufacturing operations, is an
acceptable practice to ascertafn conformance to requirements, however, thfs does
not authorize submission of known de fect!ve ❑aterial. e!ther fndfcated or actual,
nor does ft commft the Government to accept defective ❑Jat@rfal .

7
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4.2 Class fffcation of inspections. The inspection requirements specified
herein are Cla SSltled as tol lows:

a. Materials inspection (see 4.3).

b. Qualiflcatfon Inspection (see 4.5).

c. Quality conformance Inspection (see 4.6).

4.3 Materials inspection. Materials Inspection shall consist of certification
supported by verifying data that the ❑aterials used in fabricating the displays,
are in accordance with the applicable referenced spectficattons or requirements
prior to such fabrication.

4.4 Inspection conditions. Unless otherwise specified herein, all inspections
shall be performed In accordance with the test conditions specified in the
‘GENERAL REQUIREMENTS” of MI L- STD-202.

4.5 Qualification inspection.
laboratory acceptable to

Qualification inspection shall be performed at a
he Government (see 6.3), on sample units produced with

equipment and procedures normally used in production.

The specified number of displays for which qualification is
so~~~;’sh%?%+%;tted for q“alificatio” i“spectio”. The sample submitted
shall consist of displays as specified in the applicable specification sheet, and
in the quantity specified (see 3.1).

4.5.2 Inspection routine. Sample units of displays shall be subjected to the
qualification inspection specified in table II in the order shown. All sample
units shall be subjected to the inspection of group I. The sample units shall
then be divided as specified in the table II and subjected to the inspection for
their particular group.

TABLE 11. Qualification and group B inspection.

I I
. ...— .. -&--- . ----- . . . . . . . . ..- . , “-. ,.-.r.x.ainlnaclon or ces.~ 1 ,eq”nretn era. , me. rl”u

I I
Grou P I (all sample un{ts)

Visual and ❑echanical examination Al ! 3.1, 3.3, 3.4, 1 4.7.1
I 3.6, and 3.1

Operating characteristics 3.5.1
Character distortion

/ 4.7.2
I 3.5.1.1 I 4.7.2.1

Group 11 (4 sample units)
; /

Thermal shock 3.5.2
Vibration

I 4.7.3
3.5.3

Shock
I 4.7.4

3.5.4
Moisture resistance

I 4.7.5
3.5.5 I 4.7.6

Dielectric withstanding voltage 3.5.6
Operating characteristics

I 4.7.7
3.5.1

Character distortion
I 4.7.2

3.5.1.1
Seal (when applicable]

I 4.7.2.1
3.5.7 ~ 4.7. B

●

See footnote at end of table.
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TABLE 11. Quallflcation and group B inspection - Contfnued.

Examtnatfon or test i Requirement

Group 111 (2 sample unfts) i
Termtnal strength i
Solderabllfty (when appl Icable)
Resistance to soldering heat (when spcclffed)
Salt spray (corrosion) ~

Croup IV (12 sample unlts)(2 for each color) i
Chromaticlty
Overload
Lffe (electrical)
Luminance
Dot-to-dot ratio /
Contrast ratfo
Field of Vi.2W I

Character distortion I
I

Group V (2 sample units)
/

Mechanical endurance [when applicable)
1

3.5.8
3.5.9
3.5.10
3.5.11

3.5.12
3.5.13
3.5.14
3.5.15
3.5.16
3.5.17
3.5.18
3.5. 1.1

3.5.19

Two sample units only for dimensions.

9 4 .5.3 Faf lures. One or more failures shall be cause for refusal to grant
qualification approval.

4.5.4 Extent of qualification.

4. 5.4.1 Single submission. Ouallficat!on shall be restricted to the type
submitted.

4.5.4.2 Group submission. The extent of qualification shall be in accordance
with the applicabl e specf Ff cation sheet (see 3.1).

4.5.5 Retention of qualification.
forward a report at Jb. month

To retafn qualiffcatfon, the su plier shall
intervals to the qualifying act{vfty. [T e qualifying

actlvlty shall establfsh the initial reporting date. The report shall consist of:

a. A summary of the results of the tests performed for Inspection of roduct
Rfor del {very, group A indicating as a minfmum the number of lots t at

have passed and the number that have failed. The results of tests of all
reworked lots shall be identified and accounted for.

b. The results of tests performed for qualiftcatton ver$ffcation tnspectfon,
group B, fncludlng the number and mode of failures. If the test results
tndfcate nonconformance with specification requirements, and corrective
action acceptable to the qualifying act{vfty has not been taken, actfon
~~{tbe taken to remove the falling product from the qualified products

Faflure to submft the report wf thin 30 days after the end of each 36-month period
may result in loss of qualtffcatfon for the product. In add ftion to the per{odlc
subnfssion of inspection data, the supplier shall Immediately notffy the
qualifying act fvity at anY t{me that the Inspection data indicates noncoaplfance
of the product to ❑eet the roqufromcnts of this Speciffcatfon.

Method

4.7.9
4.7.’10
4.7.11
4.7.12

4.7.13
4.7.14
4.7.15
4.7.16
4.7.17
4.7.18
4.7.19
4. 7.2.1

4.7.20

0 9
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4.6.1 Inspection of product for delivery. Inspection of product for’ delivery
shall consist of group Inspection. txcept as specified In 4. 6.2.1.3 delivery of
products whfch have passed the group A inspection shall not be delayed pending the
results of the group B inspection.

4.6. 1.1 Inspection lot. An inspection lot shall consist of all displays of the
same specff~cation sheet of the same enclosure design, temperature characteristic,
vibration grade, shock type, and desfgn and construction, produced under
essentially the same conditions, and offered for inspection at one time. Similar
displays conforming to these requirements but having different circuitry may be
combined to form a lot.

4.6. 1.2 Group A inspection. Group’ A inspection shall consist of the
examinations and tests specfffed in table 111 in the order shown.

4.6. 1.2.1 Sampling plan. Statistical sampllng and inspection shall be in
accordance with L- STD-1~ 5 for general {nspection level 11. The acceptable
quality level (AQL) shall be as s ecified in table III.

~
Major and minor defects

shall be as defined in MI L- STD-1O .

4.6. 1.2.2 Rejected lots. If an inspection lot is rejected, the supplier may
rework it to correct the defects, or screen out the defective units, and resubmit
for reinspection. Resubmitted lots shall be inspected using tightened
inspection. Such lots shall. be separate from new lots, and shall be clearly
identified as reinspected lots.

TABLE III. Group A inspection.

I Examination or test i Requirement ~ biethod i AQL (percent defective) i
Major inor

I I I
I Visual and mechanical 1’

examination I 3.1, 3.3, I 4.7.1 1.0 Al / 4.0
I \ .33j,33;6, I

I Operating characteristics I 3.5:1 I 4.7.2 1 1.0 / ---
I Character distortion 3.5.1.1 I 4.7.2.1 I 1.0

/ ‘-- 1I

At the option of the supplier, in-process inspection may be used to meet the
❑ater{als (see 3.3), and design and construction (see 3.4), requirements
provided they meet the acceptable quality level and all of the supplier’s
in-process control data on the tests, are made available to the Government
on request.

4.6.2 Qualification vertffcatfon inspection. Qualification verification
inspection shall consist of Except where the results of these
Inspections show noncompl tan~~”~~t~” the applicable requirements (see 4.6.2.1.3),
delivery of roducts which have passed group A shall not be delayed pending the

Eresults of t ese qualification verification inspections.

4.6 .2.1 Group B inspection. Group B inspection shall be completed In
accordance with table II within 3 years after initial qualification and within
each 3-year period thereafter. A manufacturer’s normal quality control tests,
production control tests, production tests, environmental tests, and so forth, may
be used to. fulfill all or part of group B inspection; however, all of group B
inspection shall be completed as specified.

10
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4.6.2 .1.1 Fa{lures. If one or ❑ore sample units fail to pass group B
fnspectfon, the samp(e shall be considered to have failed.

4.6.2 .1.2 Disposftfon of sample units. Sample units subjected to group B
Inspection shall t b d 1! d on a contract or order: however, they shall be
forwarded to the ~~al i?yi~g ~~~~vf ty.

4 .6.2.1.3 Noncompliance. If a senple fails to Pass group B fnspectlon, the
supplier shal~ take corrective action on tho mater fals or processes, or both, as
warranted, and on all units of product whfch can be corrected and whfch were
manufactured under essentially the sane condftlons, with essentially the sane
raatertals. processes, etc. , and which are considered subject to the sane faflure.
Acceptance of the product shall be discontinued until corrective action,
acceptable to the Government, has been taken. After the corrective actfon has
been taken, group 8 {nspectfon shall be repeated on eddltfonal sample unfts (s.11
fnspectfon, or the inspection which the original sample faf led, at the option of
the Government). 6roup A inspection ❑ay be reinstituted: however, final
acceptance shall be withheld untfl the group B reinspection has shown that the
corrective action was successful. In the event of failure after reinspection,
information concerning the failure and corrective action teken shall be furnished
to the cognizant inspection activity and the qualtfyfng act fvity.

4.6.3 Inspection of preparation for deliver~.
the inspect

Sample packages and packs and
ion of t he preservati on-pa ckagfng,

$
ackfng, and ❑arking for shipment

and storage shall be In accordance with NIL-S- 8786.

4.7 Methods of examination and test.

4.7.1 Visual and ❑echanical examination. Displays shall be examined to verify
that the ❑aterials, design, COn Struct ion, physical dlmensfons, aarktng, and
workmanship are in accordance with the applicable requirements (see 3.1, 3.3, 3.4,
3.6, and 3.7). Only two of the sample unfts shall be fnspected for conpl lance to
physical dfnenstons.

4.7.2 Operating characteristics (see 3.5.1). Oi splays shall be ❑easured for
opera tfng Character lstlcs In accordance with the applicable requirements (see 3.1
and 6.2}.

4.7.2.1 Character dlstort{on (see 3.5.1.1). The lighted character(s) shall be
visually examined for unlf ormity of character brightness, legibility, and
clearness of display. The llght character(s) shall be v!suall Y examfned whfle
betng viewed at a distance of 18 inches fn a plane normal to the lens face to
determine distortion (see 3.1).

4.7.3 Thermal shock (see 3.5.2). Of splaYs shall be tested {n accordance wfth
❑ethod 107 of MIL- STO-202. he following details shall apply:

a. Test condftlon letter: A.

b. Measurements before and after cycl{ng: Not applicable.

c. Examlnattons after test displays shall be examined for ncche. nlcal and
electrical danage and loosentng of fastening devtces and disco lore. tlon or
danage to lenses.
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4.7.4 Vibration (see 3.5.3). Oi splays shall be
hlIL. STO.2~2. The following details and except~ons

tested in accordance with
shall apply:

3. Test condition:

(1, ) For vibration

(2) For vibration

(3) For vibration

grade 1: Method 201 (10-55 Hz).

grade 2: Method 20.S, test condit{on A

grade 3: Method 204, test condition B

10-500 Hz) .

10-2000 Hz).

b. Tests and measurements pr{or to vi brat fo”: Not applicable.

c. Mounting displays shall be rigidly mounted by their normal mounting means
on a rigid ❑etal panel. The mounting fixture shall be free from
resonances over the test frequency range. Oi splays that are designed to
mate with connectors shall be tested using the complete connector
assembly.

d. Ouring the test, the display shall be monitored for circuit
disco ntfnuities by measuring the electrical continuity of the circuit.
All display segments shall be illuminated at rated voltage. A circuit
discontinuity shall be defined as a voltage discontinuity of 20
milliseconds or greater.

e. Test and measure rne”ts after vibration: Ofs lays shall be examined for
evidence of broken, deformed, displaced or ! oose parts.

4 .7.5 Shock (see 3.5.4). Oi splays shall be tested as specified in 4.7.5.1,
method I, and i ddfti on, when specified (see 3.1], displays shall also be tested
as specified inn4y7. 5.2, method 11. The following details and exceptions shall
apply:

4.7. 5.1 Method 1. Displays. shall be tested in accordance with method 213 of
MI L-STO-202. he following details shall apply:

a. Mountfng means: Of splays shall be mounted on a rigid metal panel by
their normal mounting means.

b. Test condition letter: A.

c. Measurement after test: Oi splays shall be examined for evidence of
broken, deformed or displaced parts.

4. 7.5.2 Method 11. Oisplays shall be tested in accordance with method 207 of
MIL- STO-202. The following details shall apply:

a. Mounting means: Oi splays shall be mounted on the standard mounting
fixture detailed by figure 207-4A in MI L- ST O.202, method 207.

b. Measurement after test: Oisplay shall be electrically operable.

4.7.6 Mofsture resistance (see 3~5.5]. Of splays shall be tested in accordance
wfth method 106 of MI L-sTo-202. The foilowtng details and exceptions shall apply:

a. 140unting: By normal mounting means on a corrosion-resistant metal panel
extending beyond the display device, positioned 15 degrees from the
vertfcal and uninsulated.
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Polar fzatton: Ourfng steps 1 to 6 inclusive, a polarizing voltage of 100
volts dfrect current (de) shall be appl fed between all term fnals tied
together and the ❑etal panel . Steps 7a and 7b are not applicable.

Load voltage: Not applicable.

Final ❑easurement: Insulation resistance. MIthln 5 ❑inutes after
conclusion of the test and while the dfsplays are still wet, insulation
resistance shall be ❑easured fn accordance with ❑ethod 302 of
MI L. STO-202, test conditfon letter B. Pofnts of ❑easurements shall be
between each tern fns.1 and housing.

4.7.7 Otelectrfc withstanding voltage (see 3.5.6). Of sPlays shall be tested in
accordance with ❑ethod 301 of MI L- ST O-202, at atmospheric pressure. The following
detafls and exceptions shall apply:

a. Test voltage: 1,000 volts root-mean-square lrms) .

b. Ouratfon of ap llcatfon:R iminute for qualification and group O tests; 5
seconds for ot er tests.

c. Points of application: Between all term fnals and hous{ng.

@ 4.7.9 Terminal strength (see 3.5.8). Of Splays shall be Oounted by their norual
❑ounting means. be tested tn ❑ore than one dfrection.
Terminals shall be”te;~~dn:n ~c;ordance wfth ❑ethod 211 of MI L- STLI-202. The
following detafls and exceptions shall apply:

4.7.8 Seal (when applicable) (see 3.1 and 6.2).

4.7.8.1 Orlpp roof (45”). ‘dfth the d{splay ❑ounted by its normal ❑ountfng
means, the readout shall lie subJected to the drfpproof test of I4IL-STO-1O8 with a
5 gallon qu.sntlty of water flowlng over the spec$men for 5 ❑inutes duration. The
water shall be directed withfn 12 fnches above the test specimen. Followfng the
test, the dielectric wtthstandlng voltage shall be ❑easured as specf fled In 4.7.7.

a. lest condition letter: As spectfted (see 3.1).

b. Applied force: As speclffed (see 3.1).

c. Followlng the tast, dfplay$ shall be examined fOr ❑Ovement Or 100sen~n9
of parts, visible permanent set. or evfdence of ❑echs. n$cal damage.

4.7.10 Solderabillty (see 3.5.9) (applicable to solderable terminals).
tYPe terminations shall

Solder
b t t d in accordance wfth method

The following details andeex~~p~fons shall apply:
of L- STO.202.

a. Number of termlns. t$ons to be tested: Two terninals per unft.

b. Examination of term{ nation: Term{ nals shall be exanlned for solder
coating, pinholes or rough spots, or whether concentrated {n one area.

4.7.11 Resfstdnce to so?derfng heat (hfhen speclffed. see 3.5.10 {see 3.1 and
6.2)). Oisp Iays shall b t t d
=Ollowing detafls sh~lle~p~ly:

in accordance with hod 210 of I41L-S1O-2OZ.
Test condition l~~ter: B.
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4.7.12 Salt spray (corrosion) (see 3.5.11). Oi splays shall be tested in
accordance with method of MI L-ST O-20Z
hardware assembled.

with associated mounttng and terminal
The following details and exceptions shall apply:

a. Test condition letter: B.

b. Measurements after exposure: Oi splays shall be examined for evidence of
excessive corrosion, warptng, cracking, or other damage.

4.7.13 chromatictty (see 3.5.12). The chromaticity shall be determined by
Spe Ctr Ographlc means as specl tied fsee 3.1 and 6.2) as follows:

a.

b.

c.

Method 1. Spectrop hotometer-fla t slab: Chromaticity shall be determined
using a spectrophotometer, flat slab material of the same density and
thickness of the shaped filter, and necessary calibration filters.

t4ethod 11. Spectrorad iometric: Chromatictty shall be determined using a
spectroradiometer, a complete illuminated display assembly, calibrated
lamps of specified color temperature, and necessary calibration filters.

Method 111. Vi sual comparator: Chromatictty shall be determined by a
color comparator, necessary hi h and low limit plastic or glass filters

!of known chromati city, and cal brated light sources of specific color
temperature.

4.7.14 Overload (see 3.5.13). With all segments illuminated, displays shall be
subjected to o percent of rated voltage at the power supply for 10 milliseconds
mint mum. Displays shall then be examined for evidence of damage.

4.7.15 Life (electrical) [see 3.5.14). Oi splays shall be subjected to 300
hours of conti nuous operations wltl~light source of the highest wattage
energized at its maximum voltage. The following test procedures shall apply: ●

a.

b.

c.

4.7.16

Twelve display units shall be mounted on a vertical aluminum panel,
—

matrix. ed in three horizontal rows of four. readouts per row.

Tests shall be conducted at the maximum operating temperature specified.

At the completion of the test, the readouts shall be tested in accordance
with the luminance and dot-to-dot ratio tests of 4.7.16 and 4.7.17,
respectively.

Luminance (see 3.5.15). All luminance measurements shall be taken in
completely- surroundi ngs and all segments shall be illuminated. All readings
shall be point readings and averaged. Luminance readings shall be taken by a
calibrated photoelectric photometer. The spot size used shall be no smaller than
50 percent or no larger than 80 percent of the segment dot stze or line width.
Hith the photometer element fully illuminated, at least two readings shall be
taken at equidistant points along each illuminated segment of the character.

4.7.17 Dot-to-dot ratio (see 3.5.16).
during the

Using the luminance values recorded
luminance test (see the dot-to-dot ratio (0) shall be

determined by using the highest ~e~ot.d~d point reading and the lowest recorded
point reading and calculation:

“ . highest recorded point reading

lowest recorded point reading
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4.7.18 Contrast ratio (see 3.5.17).
In accordance with 4. I.l U.1 and

Dl$FIlaYs shall be tested, when specified,
4.t. r8.2. A light source wfth a color temperature

degrees to t~e “orma? of a dfff.se whtte re!l~~t~t![~c~%”~~% f~r~~~~~ ~~r!~m’z
between 3,00 and 5, 00 degr es Kelvin shal

sulfate or PTFE ouder).
!

The size of the lf ht source shall be Itmf ted to a
conical full ang e ~ 20 degrees as measured ?rom the ee”ter of the reflectame
standard. The photometer shall be placed at 90 degrees to and focused on the
center of the reflectance standard. The lfght source shall be adJusted to reduce
a read!ng of 6,568 footlamberts [equivalent to an fnctdent illumination of 8,290
footcandles]. The reflectance standard shall be removed and replaced with the
dfsplay to be tested. The vfewlng surface of the display shall be placed In the
same plane as at the reflectance standard and moved as required to ❑ake the
s ecfffed ❑easurements.R The relatfve poslttons of the Ilght source and the
p otoneter shall not be changed during these tests.

4.7.18.1 Contrast ratio with all segments Illuminated. At least two readings
shall be taken at equfd Istant points on each II luml na ted segoent. The read fngs
shall be averaged. At least two readings shall then be taken at equidistant
po{nts In the background Immediately next to each tllumtnated segment. The
background readfngs shall also be averaged. The contrast ratio shall be
determined by neasurtng 01 (average brightness of background) and B2 (a Verage
brightness of segment) and calculatlrtg:

~mB2. Bl

B1

4.7.18.2 Cuntrast ratio with alternate segments flluninated. the odd numbered
segments shall be fully Illuminated and th e even numbered segments shall be
non flluofnated. At least two readfngs shall be taken ~t equidistant points on
each segment. The luolnance read fngs of illuminated segments shall be averaged,
and the readings of the non illuminated segments shall be avera ed.

?
The contrast

ratio shall be determined by ❑easuring 82 (brightness of fllum nc. ted segment) and
B3 (brightness of nonlllumfnated segment) and calculating:

~2=t12-n3

BJ

4.7.19 Field of vfew (se@ 3.5.18).
horizontal posltl

The dfsplays shajl be mounted fn a
on Witn he character(s) lfghted. The lens face shall be vfewed

fr~o a distant of 3 feet, unless otherwise spacfffed (see 3.1), all an91es uP tO
45 to a l,ina parpendfcular to the vfewfng surface.

4.7.2o t4echanfcal endurance (see 3.5.19) (app If cable to plug. fn units only).
Csfsplays shall be subj ected to 50 insertions and removals, either manuall y or
automatically.

5. PREPARATION FOR 0EL1VER%

fan for delfver~. Praparatfon for delivery shall ba {n accordance

6. NOTES

(This section contafns information of a general or
be helpful, but fs not ❑andatory. )

6.1 Intended use. The displays, optoelectronics,
specification are fntended for use as panel displays
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6.2 Acquisition requirements.

a. Title, number, and date

MI L-D-28803A

a

Acquisition documents must specify the following:

of the specif<cat< on.

b. Issue of 0001SS to be cited in the solicitation, and if required, the
SpeCific issue of individual “documents referenced (see 2.1).

c. Title, number, and date of the applicable specification sheet a“d the
complete PIN.

6.2.1 Of splay types covered by specification sheets and identi:
designation. Procurement documents should specify the fol lowing:

led by type

a.

b.

c.

d.

e.

f.”

9.

NOTE :

Title, number, and date of this specification.

Title, number, and date of applicable specification shee

Type of qualified display.

Manufacturer’s part number of modified display.

Oetails of the variations from the specification sheet (see note 1).

If mounting hardware is not to be assembled (see 3.4.1).

Lamp, if required (see 3.4.6).

A COLIY of the drawinq furnished under (e) includinu the description of
the v_arfatfons from ihe specification sheet, shoul~ be sent to” the
preparing activity as listed in the individual specification sheet.
Preparation and submission of data should be in accordance with step 11,
MIL- STO.749.

6.3 Qualification. tiith respect to products requiring qualification, awards
will be made only for products which are at the time set for openfng of bids,
qualified for inclusion fn the applicable Qualified Products List whether or not
such products have actually been so listed by that date. The attention of the
suppliers is called to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the federal Government tested for
qualification in order that they may be eligible to be awarded contracts or orders
for the products covered by this specification. The activity responsible for the
qualified products list is the Naval Electronics Systems Command; however,
information pertaining to qualification of products may be obtained from the
Oefense Electronics Supply Center (O ESC-E), 1507 Wilmington Pike, Oayton, Ohio
45444, agent for administration of the qualified products list.

6.4 Intermetallic contact. The finishing of metallfc areas to be placed in
intimate contact by assembly presents a special problem, since intermetallic
contact of dissimilar metals results in electrolytic couples which promote
corrosion throuhh aalvanic action. To orov{de the reoui red corrosion Protection.
Intermetall{c c~”pies are restricted to” those permitted by table IV. ~able IV ‘
shows metals and alloys (or plates) by groups which have common elect rOmOtive
forces (EMF) within 0.05 volt when coupled with a saturated calomel electrode in
sea-water at room ambient temperatures. All members of a group are considered as
completely compatible, one with the other. Compatible couples between groups have
been spectfied in table IV based on a potential difference of 0.25 volt maximum.
To simplify any arithmetic involved, table IV shows, in addition to EMF a ainst a

!calomel electrode a derived anodic index with group 1 (gold, and so forth as O
and group 18 (magnesium, and so forth) as 175. Subtraction of a lower group
anodic index gives the EMF difference in hundredths of a volt.
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TAIKE IV. Compatible couples ( see 6.4). ~/

~/ ti~atible couule$ - potential difference of 0.2S volt maxim between groups.
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Table IV sets up 18 primary groups. It may be noted that
llurtgcal similarity or dissimilarity of metals is the parameter

for select$on of compatible couples. All members within a group, regardless of
metallurgical similarity, are considered inherently nonsusceptible to galvanic
action when coupled with any member within the group; for example, such dissimilar
metals as platinum and gold. Similarly, such basically dissimilar alloys as
austeni tic stainless steel, silver-solder, and low brass (all members of group 5)
are inherently nonsusceptible when coupled together.

6.4.2 Compattbllity graphs. Permissible couple series are shown in table IV by
the graphs at he right Members of groups connected by lines will form
permissible couples. A; O indicates the most cathodic member of each series, an o
an anodic member, and the arrow ind{cates the anodic direction.

6.4.3 Selection of compatible couples. Proper selection of metals in the
design of equipment will result in fewer intermetallic contact problems. Far
example, for sheltered exposure, neither silver nor tin requires protective
finishes. However, since silver has an anodic Index of 15 and tin 65, the EMF
generated as a couple is 0.50 volt which is not allowable by table IV. In this

,case, other metals or plates will be required. It should be noted, that in
intermetallic couples, the member with the higher anodfc index is anodic to the
member with the lower anodic index and will be susceptible to corrosion in the
presence of an electrol tic medium.

{
If the surface area of the cathodic part is

significantly greater t an that of the anodic part, the corrosive attack on the
contact area of the anodic part may be greatly intensified. Material selection
for tntermetallic contact parts therefore, should establish the smaller part as

i , whenever practicable.the cathodic member of the coup e

When base metals intended for intermetallic contact form
co;;;~; “%%+%ed by table IV, they are to be plated with those metals which
will reduce the potential difference to that allowed by table IV.

6.5 Part or Identifying Number [PIN).
Isee 3.TI

The PIN for displays specified herein
are created in the f.oll owing format:

M28803/l -

-1--

I
Military designator and

specification sheet number

; f

I
Coded dash numbers or letters
see individual specification
sheet for formulation

6.6 Subject term (key word) listfng.

Character
Chromaticity
Light source
PTFE (polytetra fluoroethylene resini
Termination

6.7 Changes from previous issue. Asterisks are not used t“
identify changes with respect to the prevtous issue due to the
the changes.

this revision
extensiveness

to
of
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CONCLUDING MATERIAL

Custodians:
Army - ER
Navy - EC
Air Force - 85

Rev few activ{ttes:
Navy - AS.
Air Force - 11. 17, 99
DLA - ES

User activ{tles:
Army - .AR, AT, AV, HI, HI
Nevy - MC, OS, SH

Preparing act fvfty:
Navy - EC

Agent:
OLA - ES

(Project 5980-0004-1)

}9 *uhcwu..mnlm Oma.1 9Ta. —
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